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Abstract: 

PURPOSE: To provide a tunable optical device (phased array). 

CONSTITUTION: An optical device is constituted of two or more strip-like optical 
waveguide bodies 101, 102,..., 1 1 1 and at least one of the waveguide bodies 102, 103,..., 
1 1 1 is provided with controllable phase shifter devices 202, 203,..., 211 which generate 
controlled phase differences among the light waves introduced to the waveguide bodies. 
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f|:(101, 10 2, 111) t^bm^^tli) 
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[ii*^3] M*ofc^j&fr (1 0 2, 1 0 3, •• 
• , 111) (D^m^mS (202, 203, • • •, 
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1) »4«»<!^«icS'^CSeS* (L, L + ALi , • • 
L + ALio ) S:*1-SrtSr#mi:1-5t»*«3 

[3l*«5l #ffiSiia (202, 203, • • •, 
2 1 1) i^-r^m&i^ (1 0 2, 1 0 3, • • • , 1 
1 1) }im^(r>l^m&. (E ; I ; T) (CioTS;i5r 
t<0-e#5ffltlf^ (n) SrJ^oi^ir (2 0 ; 3 0 ; 4 
0) Sr*L, ftfrlBii^tiliS^B (2 0 2, 2 0 3, • • 
• , 2 11) im^t^mm (E ; I ; T) S:^^U0J» 
^nfc^jkSr^-fftfeSSgB (2 02i, 200;20 
3i, 2 00;''',211i,20 0) Srfl-fSw 



t»*«6l igUiSS^e (2 02, 203, • • •, 
2 1 1) «r#-t-5#^&<* (1 0 2, 1 0 3, • • • , 

111) (of^mA (E ; I ; T) ^^±Lmm^ix±^ 

it^^'SLltima. (2 0 2i , 200 ; 2 0 3i , 2 

0 0 ; • • • , 2 1 1 1 , 2 0 0) 14, ^^R^MM 
(E ; I ; T) SrillE^igfti: (1 0 2. 1 0 3, • • 

• . Ill) <08S* (L, L + AL, , • • •, L + A 
Lio ) <^loX«ffi^©*^-fe^'>3i^ (La , 

L3 , • • •, L„ ) lC?&oT^4L, 
V (L2 , L3 , • • ) (;:fBoT«flE^Jfii!t^ 

(102, 103, •••,111) WHJf^ (n) tt 
taiHiiiafi (E ; I ;T) tcioT^;iS:: tAS-Ct , 
mt&W (1 0 2, 1 0 3, • • • , 111) ©S#^r^' 
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(2 0 2. 2 0 3. • • •. 2 1 1) \ti<D^!ft^ 
(5 0) rt(;ifiSr5I^USiJffli$ixfcfiS<^^{bS:* 
Hf LJt)5^B (202,, 200;203i. 200; 

• • •, 2 1 li . 2 00) ^^-rsrtSriRFgiti-?) 

5 9 CO 1 o{CiS«CO?fe$^fi« 
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fcJt&^Alt°r^-efe5AP{ai»M^K(*: (2) d^KIt 
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^\zjMnfxi(r)^<u--0.^mcmm (i) ©wj^i* (i 

01, 102. 111) WAP H (10 1 
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^Yu=.^7^ U^— X (E 1 e c t r o n i c s L 
etters)j 24 (198 S^^fr, ^3 8 5H~ 
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9 9 7 l-§-M«J»(CfE^$tx,T*3t), SiH4itf!!:ffi*&T- 

[0 0 0 3] 
[0 0 0 4] 

ii^/i< i t> 1 oco«^flc>i5rw^i6{ijfrt'^^A^nfc3t 
[0 0 0 5] ^WnKi-ixM. 'm\fy<-<7.t UTT-fo 

B^fci^^gft, jSgiiS@^$*i-Tv^S^l xn;^-!' 

[0006] *|8l^co#(C*flj7'i«^«fS*352£Al^iC 
[0 0 0 7] 

[0 0 0 8] I1IUC*31'>-C, 1 0»i*Sffirt(C&f9^Bl 

Oi ^mxfz.mmx'h^ . ^nmrnio^ ±.\c\i±^i: 

[0 0 0 9] ^*lli73.^XKTU-S:®figi-Sm» 
CD^ h !) s'T'tt^^&flc 101, 102, •••, 11 

cDJtAP-J^-b lOli, 102j, •••, lllj 

(02, m^'StsmT^m \i^m.i<r>:L(o%m-^^i 

01, 102, •••, 111 IC^M-e^M-f S^rtu? 
Hlo<??3ttbPy- HOI2, 1022, •••, 1 

1 12 tig-g-r?.. 

[0010] ^W&W- 101,102, •••,111 
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1 tWPy-b IOI2, 1022, •••^ III2 
tOMi-Bf^tOKSL, L + ALj , • • •, L + AL 
ioSr*UT*3«9, «^;t«^^JS<4:i 0 1~1 1 1 c^Kft 
L~ L + A Liotti^Jtf<^«!S#:J^tt^e^^<-*3lt5 © i 

[00 1 1] tbpy-n 0 12 ~i 1 12 
-efco-c, «jffi{*:i 0 i~i 1 \^^m?^^ixxmu^ 
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-H 0 l2 ~1 1 la SriioTllll*-f53fcSt*53t- 

mm) idTafefi^HTv^s, 
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• • • . L + ALii=L+ 1 1 AL, 
L + AL„ =L+a AL5:*-f 5J;5(-x m^ti. 
;a5«S?«^SIi-)£co>c t $ A L ySftie;»:-r 5 r t ic J: o 

«-2*:cD»«-r5^R{*:i 0 l~l 1 lH»c-;£<Z) 
flcffllg A O i 5 ''i^B 1 (4-/i9:W{w^ < ^*?*tT 

10 0 14] fe^itlS:A?ri$*.mj!k (m = ±l. ±2, 

A4> (x) =2nmX/Xo (x/A) 

wrT-;io (42*©||!|Si-5^St<i|sW<Dffi«SA<I>d5T 

too 1 5] ZOm<0^^it:^mmicXtlfi^2:^<Dm 

[0 0 16] mmtmn^i:^±^'&^fzmc. 

iai{cs^$ixfc^Bi<^#^^iS^i 0 1-111 
^B^r'fff'S. »iS<*Jl 0 1~1 1 l©2*3itt*n£Jl 

[0 0 17] illl^:^^$^^fc|gBl^-*3V^Tli, 

it^LxmmmSL^t^^mmt^l 0 lSrlSS5V^T^: 
Oft&<D#^!S^l 02, 103, 11 HtZ<D 

mi^w 102, 103, 111 }h^mA^nit 

tl.loWi^1iS^fi2 0 2, 203, 211 
[0 0 18] ai>*rOi[Si«C©ii^ffiSISBIl*&f^fe»C- 



AO (x) =2n (m+An/An (2jt) ) U/X 

0 ) (x/A) 

(It, An (2 7t) tt2*©e!|g5-f 5^Si(*:Hfc:2 ;:<D 
J;oT#;tP)n2.a^i[Si«^<ofi$L (2«) ±jr®*T 

L (2 7t) (2 7t) 

[0 0 191 llii;:^$nfcS?Si-ett, Jg^ffi 
S33?B2 0 2~2 1 ii;iJ:oT%^$HfctttaM«, ^ 

1 0 2 cO^ffiS^B 2 0 2 1 1 1 
li^B2 1 ll^ii54-caS?6«)»rii^LT, #JDW<CflC 

to 0 2 0] mi\^7P^ixitmmi<o^^^^m2 0 2 
~2 1 KDMci^i^^mmmmictumi-imz. 5t-fr 

o»Bl^Sr-)S:W(-lttW1-5o 

[00 2 1] mmi\^icAii-ti^^t/tmtm&io<o 

«S10i ±li*fflS^Xfc««*^2 0lcAltU, 
jgft:|;i*3V>TI^«(::S«i Oco^Sl Oj iJcftSf^ti 
fcjS|K«S(*2'^tt*&SH5, w©»K««ft:2«r« 
AltUfcJtJKSrSSl OcD^Bl Oi ©5pBrt{c^H6<j 

icjstf, y<r?-f$.^m\z.mmi<omm^i 0 i~i 1 1 

(OAPy-H 0 li ~1 1 1, ^5>iBb, •tojMm'S- 
Aa-J^-M Oil, 102i, llli^ii 

-t^x-^tlS^BK^rcOAPy-H 0 li , 10 2i, 
• • • , 1 1 1 1 S^JSfr 10 1, 10 2, • • 

•,111 F'I'vAlt-tSo 

[0 0 2 2] APffl[I»)^^&«^2i4l212tca:±UT^$ 

ivx\/^^o :ioil2*»p>^>j!i»5i SSiO(0«S 

1 Oj (D^ffirt(c:fcs^SK(!(^i 0 i~i 1 iwApy- 
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0 1 2 ~ 1 1 1 2 f-'*> S« 1 0 ©«B 1 0 1 ±{::*a 
$HfcWPffll»j^^jS#:3>6Sie^$H-CV>5. roWP 
fiy»B!^iS«i:3tt, ttjpy-M 0 I2 ~1 1 Iz 

■y-n 0 I2 ~i 1 12 tfiRnmKitm-ti^om 

PftiJ^K^K{*:3(O^B3 2'^5ll^-t-5fc*»CfttJtV 
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1 0 12 ~i 1 12 ftroMB3 wcm-r^m&wio 
1-11 lcDffl^f^5^cJ:oT^5£^^^rv^§o 

[0025] fflpy-M0l2~lll2 
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24 \cM^^tifz^^&X^ -^4 S:?I^V^T*^F^-r5 
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&i^2 2i -224 t)i^liicstsi OCO^ffil Oj ±{C 
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[0 0 2 81 111X150 4 ^c^$^^fc:^JE^^J^c^ov^T. 
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10 3. • • •. I 1 \<r>^^m^^n\t:L(Dm^M^ 
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fct:ti:v>tcS;^^5J;5(-ii;'c-t"So An (2 7c) 
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[0 0 4 4] -)K(;i*:|§gg{>:i5$SS</)l^iljtSl45feT 

b-f y^-efc?). x(4. tt^jt^^!i«X(4«#^Y!J-ir 
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